Structured model for cell growth and enzyme production by recombinant Escherichia coli.
A structured cell model has been developed to describe the cultivation of recombinant Escherichia coli K12 with multicopy plasmid under the control of a lambda PR-promoter and a temperature-sensitive lambda cI 857 repressor. The model, based on measurements of a batch culture in a stirred tank reactor, allows statements to be made on the time variation of intracellular processes. Based on cell regulation, the substrate transfer into the cell was considered to be the rate-limiting step for substrate utilization. The model describes substrate utilization, cell growth, and product formation by means of a system of time-dependent, coupled, and partly non-linear differential equations. The solution of these equations allows calculation of the time variation of the concentrations of substrates (glucose and amino acids), dissolved oxygen and cells in the broth as a function of time and the process parameters.